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Abstract 
This study investigates the effect of a proposed teaching model based on the 
Transformative Learning Theory (TLT) in inducing a conceptual change in science for 
intermediate school female students in Dammam. The study follows the descriptive, 
analytical, and experimental method with a quasi-experimental design for experimental 
and control groups. The descriptive study sample consists of (44) female students from 
the 2nd intermediate grade to identify their alternative conceptions. The research sample 
consists of (140) female students who are divided into two groups: the experimental 
group of (70) female students and the control group of (70) female students. To achieve 
the aim of the study, instruments were constructed for the Conceptual Change Test 
(CCT). The study findings revealed that there are some alternative perceptions related 
to the Life Variance Unit. Moreover, there is a statistically significant variation in favor 
of the experimental group at the level of (0.05≥α) between the mean scores of the 
experimental group, who studied using the TLT-based teaching model and the control 
group students, who studied via the traditional method for inducing a conceptual 
change in science. The study recommends conducting further studies on TLT and the 
conceptual change in various fields and learning stages. 
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The Transformative Learning Theory is critical for adult education practitioners and 
researchers. In 1978, Jack Mezirow was the first to address it clearly. As a fundamental 
adult education theory, TLT states that the learning process is a communication process 
that forms the overall experience of the student and focuses on his/her understanding 
and how he/she understands himself/herself by transforming knowledge, values, 
beliefs, and feelings (Li and Xu,2016; Christie, Carey, Robertson and Grainger,2015(.  
Mezirow (1990) emphasizes that TLT is an educational theory that changes the 
educational pattern of how students think about their previous knowledge and 
experience consciously and critically to make a sound decision about transforming and 
changing them. The transformation process should be implemented following evidence-
based scientific steps to produce a new knowledge and experience based on a sound, 
accurate, and realistic thinking process. Therefore, it is a process for building meaning, 
understanding experience, and establishing the associated interpretations for guiding 
the decision-making process later. Therefore, the meaning–building process becomes a 
learning process. 
The transformative learning theory can support the transformative learning 
experience that results from the student's self-reflection experience in exploring biases 
and assumptions that have evolved over the course of his/her life experience. Through 
critical self-reflection, the student moves forward in the stages of the transformation 
process, which starts with his/her realization of a disorienting dilemma that leads to 
self-reflection on his/her own assumptions. Thus, building new ways of existence and 
thinking that ultimately produce new levels of competence and more open and 
comprehensive perspectives. (Fraser 2015, Mezirow, 1999, 1997). 
Mezirow (1997:5) defines transformative learning as a process in which an 
individual's frame of reference is changed, including the connections, concepts, values, 
and feelings it contains. The individual, therefore, will have a strong tendency to reject 
ideas that he/she deems wrong and do not match with his/her preconceptions. Mezirow 
(2000:19) describes the four phases of the transformational learning process: 
developing the existing frames of reference, learning new frames of reference, 
transforming perspectives, and changing mind habits. 
The transformation process is based on several fundamental principles (Maiese, 
2017; Mezirow, 2009; 1999; 1991): (1) the centrality of experience and the meaning- 
building experience which is the pillar of the learning process. Moreover, the global 
experience is a type of learning experience that is responsible for developing the 
personal learning ability. Furthermore, the student's transformative experience can be 
linked to his/her past experiences that guide future events through a communication-
based approach. Likewise, the transformative learning experience is associated with the 
self-learning experience and learning from peers. TLT states that transformative 
learning is a process of reinterpreting old experiences, creating new expectations, and 
giving a new meaning and perceptions to the old experience. (2) the critical reflective 
thinking, which leads to building new conclusions and more accurate perceptions, and 
practicing a critical and meaningful analysis of knowledge and experience to achieve 
deeper a meaning and understanding. In this context, the student reassesses his/her 
thoughts and assumptions about himself/herself and his/her world through a negotiation 
process. (3) the rational discourse, which represents the way the student presents his/her 
ideas after subjecting them to a reflective thinking process. The process of shifting the 
perspective takes place by following the rational discourse that provides persuasion, 
justifications, and explanations that make the student turn away from his/her previous 
thoughts, perceptions, and beliefs. To be able to participate freely and fully in the 
discourse, the student must get accurate and complete information, be open to 
alternative views, focus on what others think, and able to understand and evaluate 
pieces of evidence and argument objectively. 
Maiese,(2017:201) defines the transformative learning process as a type of learning 
that is associated with critical thinking and relies on the provision of information and 
new evidence as a prerequisite for learning because once the student acquires new 
knowledge, he/she may recognize the gaps in his/her defined view of the world or the 
set of assumptions he/she possesses; therefore, he/she will change his/her own frame of 
reference. Consequently, it is inferred that acquiring new knowledge is essential to 
personal transformation, and once the new facts and evidence about how the world 
actually works are realized, students can start investigating their preconceptions to find 
new insights and, therefore, the transformative learning takes place. 
Mezirow (1990) emphasizes that transformative learning is the process of 
constructing a new experience or revising the interpretation of the meaning of 
experience and directing understanding. Moreover, he maintains that the process of 
building meaning comes by reflecting on our past perceptions, beliefs, and mistakes 
and correcting distortions in these perceptions and beliefs by critically thinking about 
those earlier perceptions and assumptions that shaped our beliefs. Taylor (2006:396) 
argues that in transformative learning, the student reviews his/her interpretations of the 
world around him/her, emphasizes dialogue and the importance of the reflective 
process in the transformative learning, and the his/her proper description of his/her 
beliefs, values, and feelings. 
Transformative learning is a type of learning in which a transformation takes place 
in the ideas, beliefs, knowledge, information, and assumptions about science, which an 
individual has gained from his/her experience and the surrounding environment.  
Transformative learning provides an opportunity for the student to discuss and interpret 
his/her ideas and assumptions to reach evidence that either supports or rejects them. 
Based on the above argument, TLT can be defined as one of the educational theories 
that help students transform their personal opinions, ideas, and beliefs through the 
active participation in the learning process and discussions, exchange of information 
and perspectives, and practicing critical thinking and self-reflection consciously to 
reach the right scientific knowledge and interpretations based on scientific evidence. 
Moreover, TLT helps students reconstruct new meanings and form a new learning 
experience. Therefore, Mezirow's view of transformative learning is consistent with the 
student-focused constructive view of learning. Additionally, transformative learning is 
consistent with the science learning approach which states that the student forms new 
knowledge by modifying and shifting student’s previous concepts and adding new 
concepts.  
Moreover, Jiang, et al. (2018) points out that in recent years, there has been a 
growing interest in the need to develop scientific concepts and to achieve conceptual 
understanding of science. To this end, we should look into students' alternative 
perceptions of science disciplines that come from multiple external and internal sources 
and hinder the learning process itself. Alternative perceptions are the sum of the 
knowledge and ideas that a student possesses in his/her cognitive repertoire, which are 
inconsistent with the correct scientific concepts and interpretations that are associated 
with the learning topics and could hinder the learning process (Chamber and Ander, 
1997:109), and therefore it is critical to make a conceptual change. 
Hewson (1992) and Tobin (1992) maintain that conceptual change is a mental 
process in which students realize their experience about their knowledge and concepts 
in their knowledge schema. According to Hewson and Tobin, the transformation will 
make the student think about learning as a deliberate conscious process. The conceptual 
change is a change, modification, or rejection of alternative conceptions as a result of 
facing a situation that inflicts a contradiction between these beliefs and the newly 
acquired knowledge. Therefore, conceptual change is essential for learning science. 
According to White and Johnston (1989: 577), conceptual change is a change in the 
principle or belief. This means adhering to a new belief about a principle or 
phenomenon and abandoning an old one. It may be easy to present a relatively new 
belief, but it is difficult to get the student abandon his/her previous beliefs. Therefore, 
the student holds two types of conflicting beliefs. Resolving this conflict requires the 
student to consciously control his/her learning process to induce a conceptual change. 
Conceptual change is also defined as the process of modifying or changing concepts 
and insignificant ideas about a scientific concept that students carry with an acceptable 
understanding. Conceptual change is formed through the student's learning experience, 
namely, his /her way of discarding a specific idea by thinking. Therefore, it is a 
conceptual exchange between the old and the new concepts to move from the 
alternative views to the correct concepts. It can be defined also as a conceptual 
replacement of the misconceptions to accurate scientific perceptions of scientists, in 
which the student intentionally leads the learning process to properly instill concepts in 
his/her cognitive structure (Hewson, 1992: 4-5). Posner; Strike; Hewson, and Gertzog 
(1982.p.214) maintain that there are several conditions that should be met to achieve a 
conceptual change (replacing old concepts with new ones); most importantly, the 
student should be dissatisfied with his/her misconceptions. Furthermore, the new 
concept should be clear and convincing to the student, and the new concept should be 
useful to the student for solving problems that he/she has not been able to solve using 
his/her patterns of misunderstanding. 
Research Problem 
Scientific concepts are one of the most important learning outcomes by which scientific 
knowledge is organized in a meaningful way. They represent the organized elements 
and principles guiding any scientific knowledge acquired in any educational setting. 
Therefore, acquiring such concepts by students has become one of the critical learning 
goals because it increases the student’s ability to interpret and categorize several natural 
phenomena, events, and situations and group them into easy-to-learn categories (Tolba, 
2006:55). 
Liu and Nesbit (2018:1981-1982) believe that the student often has perceptions 
about natural phenomena before they are taught in the classroom and his/her ideas and 
perceptions conflict with scientific perspectives. The wrong beliefs the student has due 
to his/her alternative conceptions about the world will create difficulty in acquiring new 
concepts. These alternative conceptions are characterized by several features such as 
being coherent and rapidly spreading among students. These alternative conceptions are 
formed during students' personal experiences such as direct observation and the formal 
learning process inside the classroom. It affects students’ ability to acquire scientific 
concepts and the ability to interpret scientific phenomena and events around them 
(Lakatous, 1994; Park and Kim, 1998; Jiang et al., 2018). 
Therefore, conceptual change is an educational learning process that aims at 
creating meaningful learning by linking new concepts to the student's previous concepts 
of his/her knowledge schema, where sound scientific concepts replace the old concepts 
and perceptions of the student. 
Several research have indicated that students have alternative conceptions in 
learning scientific concepts and that it is critical to modify these alternative conceptions 
and make a conceptual change by using teaching strategies and models that seek to 
refute, refine, modify, and transform old perceptions within the cognitive structure of 
the student. ) Mota, and dos Santos, 2018, Nadelson et al, 2018؛ Liu and Nesbit, 2018, 
Heddy, Taasoobshirazi, Chancey and Danielson, 2018, McLure, Won and Treagust, 
 .Smortchkova and Shea, 2020؛ 2020
Several previous studies such as Purwanto, et al., (2018), Amin et al., (2020, Jiang, 
et al., (2018), Kalman and Lattery (2018), and Madu et al., (2015) have also 
recommended that there is a need to identify and correct alternative conceptions of the 
student i.e. "reinforcing the transformation process". Park and Kim (1998); Jiang et al., 
(2018) state that it is difficult to change them using traditional ineffective methods.  
Although these methods provide the right information to students, but it is not sufficient 
to ensure that students have a conceptual change or a transformation in the essence of 
their earlier perceptions. 
Traditional teaching methods can no longer allow the student to rethink and 
organize his/her cognitive structure and to think critically with his previous concepts to 
induce a conceptual change. TLT proves that learning must be transformative i.e. there 
should be a clear shift in the understanding, perspectives, and thinking of the student 
when dealing with conceptual knowledge. Tailored teaching models can therefore be 
used to help correct old perceptions and make a conceptual change (Chambers and 
Andre, 1997). The teaching models implemented to make a conceptual change must 
adopt the four processes of the conceptual change namely: identifying the conceptual 
structure of the student, identifying patterns of misperceptions, making the new concept 
acceptable, convincing, useful, and contradicting with the student's previous conceptual 
structure, and resolving the student's conceptual contradictions which is the outcome of 
a conflict between the correct scientific knowledge and those he /she possesses. The 
fourth conceptual processes support the student's understanding of the new concept by 
linking him/her with the real world within a framework that allows him /her to predict 
and explain the scientific phenomenon. Hashweh (1986:231-245). 
Many studies have therefore emphasized the importance of using teaching strategies 
and models to bring about a conceptual change among female students (Purwanto, et 
al., 2018; Jiang, et al., 2018; Kalman and Lattery, 2018; Jiang, et al., 2018; Madu et al., 
2015. Therefore, the research problem is investigating the following research question: 
what is the effect of a proposed transformative learning theory-based teaching model on 
inducing a conceptual change in science for intermediate school female students? This 
main question is divided into the following questions: 
1. What are the components of the proposed TLT-based teaching model to induce a 
conceptual change in science for intermediate female students? 
2. What are the alternative perceptions of the intermediate students about some 
scientific concepts related to the Life Variance Unit? 
3. What is the effect of a proposed TLT-based teaching model on inducing a 
conceptual change in science for intermediate female students? 
Research Procedure:  
Research Methodology  
This study follows the analytical descriptive approach to analyze the content of Life 
Variance Unit in an attempt to identify concepts included in it and the alternative 
perceptions of students. Moreover, the study follows the quasi-experimental design for 
both the control and the experimental groups.  
An experiment group is a group of students who learn using the transformative 
learning theory-based teaching model. On the other hand, the control group includes 
students who learn using the traditional method. A random cluster research sample has 
been selected to form a descriptive research sample of 44 intermediate female students 
to identify the alternative perceptions of female students in this unit. The experimental 
research sample consists of (140) female students. The Conceptual Change Test has 
been administered to this group. 
 Table (1) Distribution of the Research Sample 
Control Group  Experimental Group  Total  
emale flass c ntermediatei st1
students (1/6), (1/2) 
emale flass c ntermediatei st1
students (1/1), (3/1) 
140 female 
students 









Building a TLT-based teaching model following the below steps: 
Phase I: Exploring and identifying alternative conceptions and perspectives i.e." 
centralize the experience".  
This phase is determined by a set of open questions through which the student 
identifies alternative conceptions, knowledge, experience, and the conceptual 
perceptions that have been developed by the student himself, or as a result of the 
environment, teacher, culture, reading school books, (disorienting dilemmas), and 
building critical events to create doubt, disorientation, imbalance, and creating a 
cognitive disharmony, conceptual conflict, or an internal conflict to disrupt the 
cognitive equilibrium in the student's cognitive structures. 
 
Phase II: Practicing the critical self-reflection and the self-examination of 
alternative conceptions.  
This phase is determined by subjecting alternative conceptual perceptions to 
observation and reflection, giving the student sufficient time to think and reflect on the 
alternative conceptual perceptions, perspectives, and mental models to conduct a 
critical assessment of cognitive assumptions (alternative conceptual perceptions, 
perspectives, or mental models).  
Moreover, during this phase, the students practice reflective thinking which leads to 
the right conceptual conclusions and perceptions, a conceptual change, building 
meditative awareness, and practicing various types of thinking: thinking about the 
content (researching to describe the problem), thinking about the process (verifying 
problem-solving strategies), and thinking assumptions (investigating the problem). 
 
Phase III: Exploring new knowledge and changing frames of reference or 
alternative conceptions.  
This phase is determined by exploring the concept by searching for knowledge and 
reconstructing it, comparing knowledge, concepts, new experiences ,and alternative 
perceptions, searching for the most appropriate ideas, and resolving conceptual 
conflict by transforming the old frame of reference for the alternative perception and 
changing the mental habits, building the correct scientific perception or the "scientific 
concept" (introducing and defining the distinctive features of the concept), and 
reaching the concept. 
This can be achieved by carefully organizing the learning setting or the “new 
knowledge" to gain new experience, introducing the scientific concept of "providing 
examples that belong to the scientific concept and examples that are not part of the 
scientific concept", and taking action to prove that the alternative perceptions are 
incorrect, and to reinforce the correct concept. This can be achieved by building 
evidence, making decisions, and shifting to correct perceptions based on evidence and 
conclusions i.e. "confirming the correct scientific concept". 
 
Phase IX: Building meaning from a new experience. 
During this phase, the experience is reinterpreted and new expectations, perceptions, 
scope, and meanings are formed based on the experience of the student. The new 
various interpretations associated with the correct scientific concepts create the need to 
propose multiple explanations for the correct concepts and expanding them by 
encouraging students to suggest new examples that show their ability to apply the 
correct concepts in new situations or in real-life situations, or their ability to provide 
explanations beyond the scientific concept by asking additional questions related to the 
correct concepts and exchanging experience and meanings of the correct concepts 
among students.  
 







Diagram (1) stages of the proposed TLT-based teaching model 
 
  
Conceptual Change Test 
The content of the Life Variance Unit which was taught for the first intermediate 
female students has been analyzed to identify the scientific concepts. The analysis has 
produced a list of (27) concepts (aestivation, winter rest, poikilotherm, poikilotherm, 
homeotherm, egg, cartilage, transformation, fluff, vaned/ pennaceous feathers, dual 
nutrition, primary prototherian mammals, marsupial mammals, placental, symmetry, 
cnidaria, invertebrate animals, mollusca, shell, gills, stoma, arachnid, arthropods, float 
bladder, sponges, and open circulatory system. These concepts have been previously 
extracted from the science book of the 1st intermediate grade to develop the CCT for 
the Life Variance Unit to identify the scientific concepts that have alternative 
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The test validity has been confirmed by the Face Validity Test (expert validation 
agreement). The test validity of the internal consistency has been verified by applying 
the test on a survey sample of (23) students. The Pearson correlation coefficient has 
been calculated. The items of the CCT have proved to be statistically correlated at a 
semantic level of (0.05, 0.01). The stability coefficient has seen calculated using the 
split-half method by calculating the Pearson correlation coefficient between the first 
half of the second test and the second half of the test which gave (0.63). Correction has 
been conducted using the Spearman-Brown prediction formula which reached a 
stability coefficient (0.77). This is a high and acceptable stability variable.  
According to the difficulty and the ease coefficients for each question of the CCT in 
science, it is clear that the values of the difficulty coefficients for CCT questions in 
science were limited to (0.20-0.80) (the deferential coefficient for each of the CCT item 
was calculated. It is clear that the coefficients of the CCT proved to be greater than 0.5. 
The " Discriminant/divergent validity " has been performed using the Man Whitney 
Test for independent small samples, as shown in table (2). 
Table (2) The validity of the peripheral comparison between the lowest and 
highest scores of the CCT using the U test for the dependent samples  








High scores  6 3.50 21.00 10 0.00 0.01 
Low scores 6 9.50 57.00  
The table shows statistically significant differences at (0.01) between both the 
highest and the lowest score averages of the CCT. This confirms the validity of the test 
to distinguish between the performance levels in the CCT for the individuals of the 
sample.  
The pre-test of the conceptual change test for the life variance unit: 
The research applied the conceptual change test to the experimental and control 
research groups before starting the experiment. The grades have been calculated and 
the t-test has been conducted to identify the differences between the experimental and 
the control groups before starting the conceptual change test. Table (3) explains this.  


















70 15.13 5.02 
It is evident from Table (1), which shows the t-test for unrelated groups, that the 
differences between the mean scores of the experimental and control groups in the 
research tool (CCT) are not statistically significant, indicating the equivalence of the 
two research groups in the conceptual perceptions.  
Teaching Methodology of the Two Groups: 
The science teacher of the experimental group has been interviewed and trained to 
apply the proposed TLT-based teaching model. The science teacher of the control 
group has been instructed to follow the conventional teaching methodology. 
The post-test of the conceptual change in the life variance unit   
After the completing the teaching of the life variance unit for the experimental and 
control groups, the research tool was applied and the results of this application were 
obtained  
Research Results Interpretation 
First: the analysis results of the of alternative perceptions of the intermediate 
female students about scientific concepts of the Life Variance Unit: 
Table (4) shows the percentages of students' perceptions of alternative concepts 
associated with the Life Variance Unit and their explanation of the scientific reasons. 
Table (5) also shows the percentages of the reasons for students' perceptions of 
alternative perceptions associated with the Life Variance Unit. Table (6) shows the 
overall percentages of the correct conceptual perceptions and their interpretations of 
the Life Variance Unit. 
Table (4) Percentages of female students' perceptions of scientific concepts of the 




Percentages of female students' perceptions of scientific concepts of the Life 
Variance Unit 















Poikilotherm *22 50% 3 6% 10 23% 9 21% 
Swim bladder 5 %11 9 %20 *20 %46 10 23% 
Tapeworm/ 
Taenia 
9 %20 *15 43% 11 %25 9 20% 
Sponges/ 
Poriferans 
*17 %38 14 31% 3 6% 10 23% 
Nematodes 14 %31 *13 29% 10 %23 7 16% 
Crushing *18 %41 15 34% 9 %20 2 %4 
Paired -
jointed 
11 %25 8 18 % 6 %13 *19 %43 
Scientific 
Concepts 
Percentages of female students' perceptions of scientific concepts of the Life 
Variance Unit 

















Earthworm 14 %31 6 13% *18 %41 6 13% 
Capillary 
cover 
*9 %20 7 16% 16 36% 12 %27 
Cnidaria 11 %25 12 27% 2 %4 *19 43% 
Bilateral 
symmetry  
*23 %52 10 23% 5 11% 6 13% 
Invertebrate *25 %57 12 27% *3 %7 4 %9 
Mollusca 24 %54 7 16% *10 %23 3 %7 
Hirudo 
medicinalis 
16 %36 21 48% 3 %7 4 %9 
Molting  11 %25 20 %46 9 %20 4 %9 
transformatio
n 
7 %16 6 %13 7 %16 *24 %54 
Metamorphos
is 
*24 %54 10 %23 7 %16 3 %7 
Bilateral 
symmetry  
13 %29 8 %18 *14 %31 9 %20 
Osteichthyes 6 %13 13 %29 *20 %46 5 %11 
Fluff  *22 %50 13 %29 5 %11 4 %9 
Marsupial *19 %43 4 %9 17 %38 4 %9 
Adaptation  *8 %18 17 %38 10 %23 9 %20 
Amphibians *23 %52 6 %13 6 %13 9 %20 
Eagle *16 %36 17 %38 10 %23 1 %2 
 *Indicates the number and percentages of alternative conceptual perceptions 
. 
Table (5) Percentages of the reasons for students’ alternative perceptions of the 
concepts associated with the Life Variance Unit 
Scientific 
Concepts  
Percentages of the reasons for students’ alternative perceptions of scientific 
concepts associated with the Life Variance Unit 



















*20 %46 11 %25 8 %18 5 %11 
Swim 
bladder 
*19 %43 9 %20 11 %25 5 %11 
Tapeworm/ 
Taenia 
*20 %46 5 %11 6 %13 13 %29 
Sponges/ *14 %31 14 %31 1 2% 15 %34 
Scientific 
Concepts  
Percentages of the reasons for students’ alternative perceptions of scientific 
concepts associated with the Life Variance Unit 




















10 23% *16 %36 12 %27 6 %13 







*20 %46 10 %23 8 %18 6 %13 
Earthworm  11 %25 8 %18 *20 %46 5 %11 
Capillary 
cover 
7 %16 14 %31 *11 %25 12 %27 
Cnidaria *21 %48 9 %20 6 %13 8 %18 
Bilateral 
symmetry  
*24 %54 10 %23 7 %16 3 %7 
Invertebrat
e 
26 %59 9 %20 *5 %11 4 %9 
Mollusca *20 %46 6 %13 13 %29 5 %11 
Hirudo 
medicinalis 
13 %29 15 %34 *11 %25 5 %11 
Moulting  *12 %27 19 %43 8 %18 5 %11 
Transforma
tion  
*7 %16 7 %16 11 %25 19 %43 
Metamorph
osis  
*23 %52 10 %23 7 %16 4 %9 
Bilateral 
Symmetry  
10 23% *20 %46 5 %11 9 %20 
Osteichthye
s 
7 %16 *15 %34 10 %23 12 %27 
Fluff  *17 %38 12 %27 8 %18 7 %16 
Marsupial *13 %29 10 %23 14 %31 7 %16 
Adaptation *5 %11 11 %25 19 %43 9 %20 
Amphibian 17 %38 *9 %20 9 %20 9 %20 
Eagle *12 %27 15 %34 10 %23 7 %16 




Table (6) Total percentages of correct conceptual perceptions and interpretations 
















Number of female 




























Poikilotherm 22 %50 20 %46 20 %46 24 %54 
Swim 
bladder 
20 %46 19 %43 19 %43 25 %57 
Tapeworm/ 
Taenia 
15 %34 20 %46 15 %34 29 %66 
Sponges/ 
Poriferans 
17 %38 14 %31 14 %31 30 %68 
Nematodes 13 %29 16 %36 13 %30 31 %70 





19 %43 20 %46 19 %43 25 %57 
Earthworm 18 %41 20 %46 18 %41 26 %59 
Capillary 
cover 
9 %20 11 %25 9 %20 35 %79 
Cnidaria 19 %43 21 %48 19 %43 25 %57 
Actinomorph
ic 
23 %52 24 %54 23 %52 21 %48 
Invertebrate 25 %57 5 %11 5 %11 39 %88 





21 %48 11 %25 11 %25 33 %75 
Molting 20 %46 12 %27 12 %27 32 %72 
Metamorpho
sis 
24 %54 7 %16 7 %16 37 %84 
Holometaboli
sm 
24 %54 23 %52 23 %52 21 %48 
Bilaterial 
symmetry 
















Number of female 




























Osteichthyes 20 %46 15 %34 15 %34 29 %66 
Microvillus 22 %50 17 %38 17 %38 27 %61 
Marsupial 19 %43 13 %29 13 %29 31 %70 
Adaptation 8 %18 5 %11 5 %11 39 %88 
Amphibian 23 %52 9 %20 9 %20 35 %79 
Eagle 16 %36 12 %27 12 %27 32 %72 
Accordingly, it is clear from Table (6) that there are alternative conceptions for the science concepts in the 
study sample of intermediate students. The percentage is from (48%) to (88%). The research has adopted a 
standard of (%25) or higher from the study sample having alternative concepts included in the science 
course based on the previous studies such as the study of Abu Tair (2009), as illustrated in the following 
table. 
Table (7) Classification of the percentage of prevalence in the levels of alternative perceptions and 
their percentage 
No. Level Percentage  Number of concepts 
1 High Higher than 75 % 7 
2 Medium %25-%75 17 
3 Low Lower than 25 % 0 
Based on the above table, it is clear that the prevalence of alternative perceptions ranges 
from high to medium, while the low category has no alternative perceptions. Moreover, 
based on these findings, the research indicates that the reasons for the prevalence of 
alternative perceptions can be attributed to the environment surrounding the students. The 
students could have received an inaccurate description of the concepts from their families, 
school, or community. Moreover, it can be attributed to the females' inability to acquire life 
experience directly or indirectly and their limited source of new information from their 
teacher without recognizing and correcting the alternative perceptions that they already 
have. Another reason is the implementation of teaching methods that do not develop critical 
thinking skills among female students or help them discover and correct these perceptions, 
or exchange views and develop a creative scientific argument. Moreover, some teachers 
may ignore asking some open-end questions before starting their lessons to discover and 
correct the alternative perception. 
 
The prevalence of alternative conceptions among female students in the Life Variance Unit 
confirms the findings of the previous studies that the alternative conceptions tend to spread 
among students and that alternative conceptions are formed as a result of students' personal 
experience such as direct observation and the educational experience inside the classroom. 
Therefore, it is expected that they could affect the students' ability to learn scientific 
concepts and interpret scientific phenomena and events around them (Chambers and Andre, 
1997); al., 2018). Moreover, it is innate in the life experience of students and it reveals a 
disharmony in the knowledge structure of students (Jiang et al., 2018).  
Generally, these findings are consistent with the recommendations of the previous studies 
about the importance of identifying the alternative conceptual perceptions of students and 
how to correct them i.e. “supporting the conceptual change”. Some of these studies are 
Purwanto, et al., (2018  (, (Amin et al., (2020), Jiang, et al., (2018, ( Kalman and Lattery, 
(2018),  Madu et al., (2015),(Purwanto, et al., 2018, Jiang, et al., (2018), Kalman and 
Lattery, (2018), Jiang, et al., (2018), and Madu et al., (2015). 
 
Second: The Effect of a proposed TLT-based teaching model on inducing a conceptual 
change in science for intermediate female students 
The research has applied the CCT on the experimental and control groups after conducting 
the experiment. Students' scores have been calculated by using the "t-Test" to identify the 
difference between the experimental and control groups after conducting the CCT. Table (8) 
explains it. 
Table (8): t-value for the differences between the mean scores of the experimental and 
control groups in conceptual change test 











70 37.11 6.94 138 6.88 0.01 
Control 
Group  
70 28.46 7.91 
The results of table (8) indicate that the "t" values are statistically significant at a level (0.01). 
This indicates a statistically significant variation between the mean scores of the 
experimental group and the control group in the CCT in favor of the experimental group. To 
validate the significance of the independent variable (the proposed transformative learning 
theory-based teaching model on inducing a conceptual change in science for intermediate 
school female students), 2 and (d) value have been calculated (Rushdie, 1997). The 
following table shows this: 
Table (9) The size effect, 2, and the size effect of the proposed TLT- based teaching 






t- test df 2 d- 
value 
Effect size 
A proposed TLT- 
based teaching 
model 
CCT 6.88 138 0.26 1.19 Large  
It is clear from the previous table that the significance of using the proposed TLT-based 
teaching model on inducing a conceptual change in science for intermediate school female 
students is (d≥0.8). The previous results generally indicate the effectiveness of using a TLT- 
based teaching model in making a conceptual change in the 1st intermediate grade female 
students. The interpretation of this effect is that the TLT- based teaching model reveals the 
alternative perceptions that have been formed among female students from their previous 
experience acquired from within the school and the surrounding environment. This finding is 
consistent with the findings of Jiang, et al. (2018), Kalman and Lattery (2018), and Madu et 
al. (2015). 
These findings support the fact that the TLT- based teaching model supports making a 
conceptual change in the female students by exploring and identifying alternative 
"centralized" perceptions. It also helped the students recognize the prevailing belief, re-
examine its value, accuracy, and balance with new information by practicing critical self-
reflection and examination of alternative perceptions, and ignoring the old perceptions in 
support of the new perceptions. Moreover, it helped students search for new knowledge, 
changing frames of reference or alternative conceptions, and deciding to rebuild conceptions 
and later building meaning through new experiences (White and Gunstone, 1989). It also 
agrees with the Westbrook and Rogers perspective (1992) in that the conceptual change 
occurs using teaching models and strategies that make the student's thinking compatible with 
the concepts of science, as well as a change in traditional thinking patterns, a shift to a deeper 
understanding, and a transition from alternative concepts to correct concepts. 
A conceptual change in the experimental group can be interpreted by the fact that the TLT-
based teaching model during the exploring and identifying the alternative conceptions and 
perspectives phase i.e. "the central experience" has stimulated the students' cognitive 
structure and extracted their most important conceptual perceptions of the scientific 
concepts being studied. It has created a kind of contradiction or conflict with their previous 
knowledge and experience thus created a doubt, confusion, and disequilibrium. During the 
phase of practicing critical self-reflection and examination of alternative perceptions, the 
model could have disrupted the alternative perceptions, re-examined the knowledge and 
assumptions, and forced the use of rational, reflective, and dialogue methods to discover and 
evaluate alternative knowledge, conceptions, and the concepts in the contradictory situation. 
It has supported students to engage in an independent thinking process or an internal mental 
dialogue. Besides, in the phase of search for new knowledge and changing frames of 
reference or alternative perceptions, the model has helped students resolve the conflict, 
reach the correct scientific concept, and explore the correct scientific concepts. At this 
phase, the conceptual exchange takes place between the old and the new concept to pave the 
way for the new concept to be instilled. It can be considered as a change in the alternative 
perception into correct concepts. Finally, at the phase of building the meaning from the new 
experience, what happens is building the learning experience and the personalization of 
knowledge by constructing a new interpretation or a revised meaning of one's experience to 
propose and expand multiple interpretations related to correct scientific concepts. All the 
changes that are made by the new model are transformations in the thinking process and 
reinforcement of the students’ cognitive structure of (Hewson, 1992: 4-5), (Liu and Nesbit, 
2018). 
The high scores of the experimental group in the conceptual change can be explained by the 
fact that the TLT-based teaching model has supported the idea of a conceptual exchange 
between the old and the new concepts and has supported replacing the old concepts with 
new concepts and transforming alternative perspectives into correct concepts. It is a shift in 
the thinking process that intentionally and purposefully leads the students to the learning 
process to properly instill the new concepts in their cognitive construction (Liu and Nesbitt, 
2018); Hewson, 1992). Moreover, the TLT-based teaching model has supported the idea 
that conceptual change involves reconstruction of knowledge through a conceptual 
exchange mechanism in which students learn new concepts contrary to their previous 
concepts under certain conditions and circumstances. 
Moreover, the high scores of the experimental group can be attributed to the fact that the 
TLT-based teaching model has supported conditions of a conceptual change in female 
students through its phases. During the phase of exploring perceptions and identifying 
alternative views i.e. "the central experience", the model has supported the dissatisfaction 
about the wrong concept and the idea of conflict as stated by Posner as a prerequisite for 
conceptual change. Moreover, it has supported the interaction of the individual with new 
and conflicting information as well as the components of the conceptual environment of the 
individual being a requirement for conceptual change.  
The student's conceptual environment can be seen from the students' previous or alternative 
knowledge. It can be seen also from supporting the TLT-based teaching model during the 
critical self-reflection and self-examination of alternative conceptions as a condition for 
creating a belief amongst the students about the insignificance of this concept in solving the 
problem. It can be seen also by selecting scientific situations that require the use of the 
wrong concept to prove its failure in solving the problem and to reflect on the inability of 
alternative concepts to address the situation and solve the problem. It can prove whether the 
new perception is acceptable or not and creating a belief among students about the logic and 
validity of the new concept and making students ready to accept the contradictory evidence 
obtained; Liu and Nesbit, (2018); Park and Kim (1998); Posner et al., (1982); Madu and 
Orji; (2015). 
These findings support the importance of using teaching models that support conceptual 
change. The findings are consistent with what Meziro (1990) has pointed out about the 
importance of changing the educational pattern and how students deal with experience and 
knowledge (e.g., using TLT-based teaching models), testing them, and reflecting on them 
critically to make a sound decision to transform and change them (conceptual change). One 
condition for that is that the transformation process must follow evidence-based scientific 
steps based on the teaching model steps (exploring perceptions, identifying alternative 
perspectives, " the centrality of experience", practicing critical self-thinking, examining 
alternative perceptions, seeking new knowledge, changing frames of reference or 
alternative perceptions, and building meanings from the new experience). The aim is to 
correct the alternative perceptions, making conceptual changes, producing new experiences 
and knowledge, building meaning, understanding experience, and building interpretations. 
The proposed TLT-based teaching model has created a kind of transformation called a 
cognitive shift in which there has been a change in beliefs and knowledge (correcting 
alternative perceptions and inducing conceptual change). Maiese (2017) 
Generally, the findings can be explained in the light of the fact that the proposed TLT-
based teaching model has helped female students to practice transformative thinking by 
reviewing interpretations of the scientific phenomenon, building effective dialogue, 
practicing the self-reflection process, mental habits, building meaningful perspectives 
thereby promoting the change in the conceptual frame of reference i.e. (modifying 
alternative conceptions), a shift in the conceptual repertoire and the cognitive "tools" that 
allow students to build meanings for the right scientific concepts i.e. conceptual change and 
practicing the new interpretations and reviewing the meaning experience. Martins and 
Strawer, (2017), Mezirow 2009; Taylor, (2006). 
The low performance of the control group in the CCT can be attributed to the fact that 
alternative or erroneous concepts are still innate in their daily experience and cognitive 
construction, and are difficult to change due to the use of traditional education. This has 
been stated by Lakatous (1994); Park and Kim (1998); Jiang et al., (2018). They stated that 
traditional learning, although it provides the right information to students, is not enough to 
ensure a conceptual change for students or to induce a change in the core of their previous 
perceptions.  
Conclusion  
Based on the research findings, the following outcomes can be concluded: 
• The TLT has important educational implications in teaching science since it 
emphasizes the importance of the students’ previous experiences, perceptions, 
knowledge, and testing and reflecting on them consciously and critically to make a sound 
decision about transforming them and building new ways of learning and thinking to 
produce more open and comprehensive perspectives. Moreover, TLT can support students 
practice rational dialogue to present their ideas after thinking about them and providing 
justifications and explanations that make students' change or transform their previous 
ideas, perceptions, and beliefs. 
• Students have many alternative perceptions about the scientific concepts associated 
with the Life Variance Unit. It is important to reveal such perceptions to modify them 
through transformative learning in which students practice transformative thinking of 
reflecting on previous perceptions and beliefs and correcting distortions in them as well 
as reviewing interpretations of the scientific phenomenon, building a new interpretation, 
or revising a meaning of a certain experience, building effective dialogue, and practicing 
the reflective process. 
 
 
• The TLT-based teaching models emphasize the exploration and identification of 
perceptions and practicing the critical self-examination. It supports thinking as well as 
subjecting perceptions to observation and reflection and changing them by searching for 
new knowledge. The proposed TLT-based teaching model can support students in 
exploring concepts, building meaning for the new experience, or reinterpreting the old 
experience, and adding a new meaning to them as well as proposing multiple 
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